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Fault Diagnosis of Walking Beam Roller Bearing by FTA
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Abstract

The development of automatic production systems have required intelligent diagnostic and
monitoring function to repair system failure and reduce production loss by the failure. In
order to perform accurate functions of intelligent system, inferencing about total system
failure and fault analysis due to each mechanical component failures are required. Also the
solution about repair and maintenance can be suggested from these analysis results. As an
essential component of mechanical system, a bearing system is investigated to define the
failure behavior. The bearing failure is caused by lubricant system failure, metallurgical
defficiency, mechanical condition (vibration, overloading, misalignment) and environmental
effect. This study described roller bearing fault train due to stress variation and metallurgical
defficiency from lubricant failure by using FTA.

Keywords : FTA(Z3}FE4), Diagnosis Method (A971¥), Monitoring System (ZA A &8]),
Lubrication (&%), Friction Coefficient(R}&7 <), Stress Variation (£33},
Metallugical Defficient (42%), Fault Train (A4 s)
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Fig. 1 Tangential and normal forces on the contact
area
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A £EU(PE 19) 28l $4E ¢ gle PE 32 B.5 x 10 0.999895
PE 33 6.5 x 107 0.999959
TN 2 1R e 21 (PE 20), &8F ¥ PE 34 8.5 x 100 09993989
Z(PE 21), 3584 98 (PE 22)9 71918}, F¥ Roller Pin e s i rebed
Az Peol] 2FE AAA 2 2A E5HE, 13 PE3s | roxios | 0999980
o . - 4 oo PE 40 7 x 1074 0.99999095
AL Jlpozte nxdz e FALE 714 (PR PE 41 5 x 10-7 0.9999991
23), 74334 chipping(PE 24), £3% 994 Table 2 The failurate and reliability of Walking Be-
(PE 25), 8438 Felojda FAAC 2§ Y am roller bearing Components
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o % AdA LA (PE 32), E2% Z(blow
hole) (PE 33), €¥& (PE 34) %9 7|Q184H, 7147

Z#L chipping(PE 35), 4% HARaste wWE
(PE 36), == (PE 37), 7P%—%€}(PE 38), J2&4
(PE 39)9 2 &g 2 £ gl FEARZEGL
Ad4 2 #HA(PE 40) % %ZPZH &9 e
(slag) ¥ (PE 41} & & & Ut 9dA 344 FT
dr 1ggd JIYEE Frpsky] Yol 4 BEg
&8 JFAT R Ao i vio)glr} AAEejok
gt} B Axde 328 148 9 AFcs
#i} Az283e] EAdEE 7128 Table. 28 2]
ettt ol g TAR s B Al2wEle] 28
Hold a7 et TS i 1A Eo| e
T Zo] A=A £ gict

[

FAug

Ay = OR(Ayy Ay Ay ) = 22.94 x 107

A, = OR(Ay, Ay Ay &) = 7.647 x 107
Ay = OR(My, A, Agy M) = 0.577 x 107
A = OR(A4, Ag) = 0.055 x 107

Mg = OR(A 1, Ayay Agy) = 0.405 x 107

Ay = OR(Ayg, ;) =0.125%107°
Mgy = OR(Ayy, M) = 0.145 %107
Ags = OR(A,,, Ap5) = 0.135%10°°
)‘e =OR(A,,, Ag;)=6.61x 10-¢
l:}\"el
}“cZ

A, = OR(Ay, A Ay) = 1.915 %107

= OR(ygs Ay Mygr o) = 5.95 x 10'6]
= OR(Asg, Aoy, Ay ) = 0.66 x 1078

Ay = OR(Ays, Mgy hye) = 0.0695 x 107
Ay = OR (Mg, hyy, Ayg) = 1.785x 107
Ay = OR(Agg, Mgy ) = 0.057 x 107

Ay = OR(A, M, Ay ) = 42855 x 107

A; = OR(Ayy, Asp, A, As)=12735x 107
)“J‘ = O‘R(}‘BS’ A'36: }"377 A38: A'39) =2.505%107
A, = OR(Ayg, Ay) = 0.507 x10°¢

e del 24 AMES
bearing®] AN nAEE A4

7122 Walking Beam
AehE o2 A
A

Top

= OR(A,, A, A) = 0.029138 x 10 (Hr™)

7k a4 ASmrh FolAW AAA AL A=A
g0l 7bEehH, Table.29] 4% AIEE ZA=
gto] AAE FT whel AAAade AEs e
2o Aqkdt.

R =(R)
=(R,R R, R)
= (R4 Rs R6 R7)3 (Rﬂ R9)3 (Rw R11)3 (R12 Rla)3
(R14 R15 )3 (‘RIE R, Ry Ry, )3 (Rzo Rz1 Rzz)S
= (0.99476

R, =R, R R,

= (st RZA st R) (Rze R27 st) (Rzg Rso)
= (.99998

R =R, R; R,
= (R31 Rsz Rsa R34) (R_l,s R36 Ry R33 Rag)
(R40 R41) ’
= (0.99987

Rtop =R R, R, = 0.9946
Rf system =1~ Rtop = 0.0054

kA Al2He AAnFS F
71918 rollerst racere) Z@ho
o old4 2e&Y oy Ajad
X10PHr) o8 ¥F 34,31947
B 24X7 7HEHER 3.99% 1

l‘i‘ﬂﬁkﬂ—l‘ﬂkﬂl
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o] BAE F P g F q_
qe e A& s IPGAT %} F2o) & g
Bt gich wEbd &Y BAE 7A8ke] A2
RNA AN 2E nFoz JZET. WA 2F
2 A7) sl AR FBRER #EA2EY
HFAERA 2 o] B EUEA Tol Fdok B

= @THd Al

6.4 &

e
rh

Fol A FTAZIEE o] 48 228 #oj9 Eﬂr
42 Bt v 2 A % WE & At 7
3 47Ee F2 Woly Féd tidlo }%ﬂ
AR 849 W g IR ST Y
olf AeE N3yt & dfdMe sty 28E
A& FTAZIEE o83t mhe Alzbe)A 3
Azd s ol2r|7ixe] AEEHAE AEE F
A, olF ATE FI] 4% A 849 AH
aFgdo] thE 242 ARHF S Bl o)F A
IEAE TRz, A2 AR ol#F FTAE
53t nAE 2 AS YrigeEd % Alag )
E*°ﬂ ol f-89 AANES AANE F ot mF B
T& vge s 2t 3F99E (fault cause) 3T
(symptom) AAE BHs Aa ol 288ln, FTA
718& o] &3l o] & XYEL o|4FoEN P
FYEE 59 5 9z, AFHA T du) A s
B F&A Z 7|ALAE DAEHNC F12F A4
o] o] &0 2H igdez &

b

o

ot i r
HEL

2 FE2LRYEL F4F
& 4 9& AR AlsH.
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